
TUBERCULOSIS IN PRIMITIVE TRIBES, AND
ITS BEARING ON THE TUBERCULOSIS

OF CIVILIZED COMMUNITIES
The unexampled intermingling of the peoples of

nearly all the world during the war, under conditions
permitting of more or less close medical observation,
gave many opportunities for study of the differences in
reaction of different races and nationalities to common

influences. Oftentimes such comparisons throw impor-
tant light on medical problems, just as knowledge con-

cerning human pathology has been obtained from
comparative pathology, and as medical missionaries and
others working among the less-known populations have
furnished many important contributions through their
observations on the behavior of disease under new

conditions or modified by environment, habit or other
factors. An illuminating article on tuberculosis by
Cummins1 of the Royal Army Medical College is in
large part inspired by the studies that were made on

the incidence and character of tuberculosis as it
appeared among the many different races and national-
ities engaged in the campaign on the western front.
Although these records are as yet far from being com-

pletely analyzed, they serve to illustrate in a striking
manner the fact that individuals from countries in
which tuberculosis is rare exhibit, when exposed to
infection, a susceptibility incomparably greater than
that of the inhabitants of countries in which the disease
has long been widely prevalent. Thus, in a given period,
among one and one-half million British troops, there
were 2,881 cases and 165 deaths from tuberculosis,
while in a group of Cape Boys and Kaffirs in the South
African Labor Corps, numbering only 11,000, there
were 327 cases and 182 deaths. Both groups had been
inspected for tuberculosis before going to France, and
hence had developed or first manifested it while there.
Likewise the Indian division showed a tuberculosis
incidence of 27.4, as compared with 1.1 per thousand
among British troops. The Fijian labor unit had to
be repatriated on account of the prevalence of tubercu¬
losis. Among the French there was a similar demon¬
stration of the susceptibility of those who previously

1. Cummins, S. L.: Internat. J. Pub. Health 1: 137 (Sept.) 1920.

had not been exposed to tuberculosis. Borrel found
that among the Senegalese arriving in France only
4 or 5 per cent, gave a positive cutaneous reaction,
indicating that they, like other African natives, are but
little infected with tuberculosis in their home environ¬
ment, and thus constitute a virgin soil for infection.
Among these French African troops the mortality from
tuberculosis was extremely high, having been 11.14
in 1918.

Of especial importance is the extremely high pro¬
portion of mortality to incidence among these Africans,
which coincides with the prevalent view- that tubercu¬
losis is more virulent and rapid when infecting pre¬
viously unexposed victims. On such a soil there is
an absence of fibrotic reaction, a tendency to rapid
generalization, and a speedy course toward a fatal
termination. Borrel comments on the fact that the
postmortem findings on the tuberculous Senegalese dis¬
closed a type of lesion comparable to that of the infant,
the guinea-pig or the monkey in extensive generaliza¬
tion as miliary and nodular caseous tubercles, with
little or no tendency to any predominant involvement
of the lungs with ulcerative lesions. In America those
who have had opportunity to examine the bodies of
many negroes are familiar with this picture. While it
is probably true that among white and colored persons
in tuberculosis hospitals there is no great difference
in the character of the lesions, as a recent writer has
stated,2 such observations have no bearing on the
point at issue. The patients in tuberculosis hos¬
pitals are mostly there because they exhibit clinical
evidences of ulcerative pulmonary tuberculosis, and
hence present the usual anatomic lesions on which such
clinical manifestations depend. The cases of acute
generalized tuberculosis, however, seldom present clin¬
ical features that lead to admission to hospitals for
consumptives, and they come to necropsy among the
patients of general hospitals, under all possible clinical
diagnoses. Such cases of acute generalization of the
disease are'especially likely to be found among negroes,
particularly those who have migrated from an isolated
life on southern plantations to the tuberculosis infested
environment of the cities. Negroes who have been
exposed to the same opportunities for infection as

white persons probably resemble them more closely in
the character of their tuberculosis.

All these observations add support to the prevalent
view that the character of adult tuberculosis depends
largely on childhood tuberculosis, as illustrated espe¬
cially well by the work of Opie, recently reviewed in
these columns.x The first infection, at whatever time
of life, tends to be a nodular caseating lesion, with
involvement of the regional lymph glands. Whether
fatal extension will or will not occur seems to depend
on a balancing of the factors of size of dose, virulence

2. Rogers, J. B.: A Comparison of Gross Tuberculous Lesions
Among Whites and Negroes, Am. Rev. Tuberc. 4:669 (Nov.) 1920.

3. The Route and Results of Our First Infection with Tuberculosis,editorial, J. A. M. A. 75: 1718 (Dec. 18) 1920.
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of the organism, local and general resistance of the host,
and perhaps in large measure on the mere chance as to
vx'liether or not the first lesions happen to be located in
a site favorable to generalization through proximity to
blood and lymph vessels. It seems to make little differ¬
ence in clinical behavior and pathologic character
whether the first infection occurs in infancy or later in
life. Chronic ulcerative pulmonary tuberculosis, on the
other hand, is tuberculosis in a host possessing a certain
degree of resistance by virtue of partial immunization
through previous infection.

As Cummins suggests, the facts brought out in a

study of racial distribution of tuberculosis are entirely
opposed to the theor.y that heredity plays an important
part in predisposing to tuberculosis. In communities
in which tuberculosis is rare, the members should not
be susceptible to tuberculosis when coming in contact
with tuberculous communities if susceptibility depends
on inheritance, yet the opposite is true. Likewise, if
an inherited tuberculous diathesis plays a part, the
disease should be least severe among people whose
ancestors have not had tuberculosis, which is quite the
reverse from the facts. The essential importance of
geographic, meteorologie and geologic factors is also
difficult to discern in a disease which, once introduced,
seems capable of flourishing wherever man exists, for
the dark skinned people succumb to tuberculosis when it
is introduced into their native communities, as well as
when they are exposed to it in the less genial climate
of France and Belgium. A consideration of tubercu¬
losis as depending on the factors of opportunity for
infection, recovery from infection with partial or com¬

plete- immunization, persistence for long periods of
latent but still infectious lesions, and variations in local
and general resistance, seems to explain the problems
of this disease in a satisfactory manner, and to min¬
imize the importance of heredity and geography,
without, of course, eliminating them as completely
negligible.

THE PROTEINS AS COLLOIDS
With the development of the newer colloid chemistry

has come the attempt to explain many physiologic phe-
nomena in terms of its hypotheses. The proteins and
complex polysaccharids, like glycogen and dextrins,
and presumably also enzymes and most of the essential
constituents of cells, are organic colloids; hence, as
more than one writer has contended, the properties of
living cells are to be regarded as largely dependent
on the properties of colloids. To many the significance
of protoplasm is in no small measure bound up with
the behavior of colloids, foremost among which are the
proteins.

In an illuminating address delivered before the Har-
vey Society in New York, Jacques Loeb1 of the Rocke-

1 Loeb, Jacques: The Proteins and Colloid Chemistry, Science 52:
449 (Nov. 12) 1920. The experiments on which the address was basedhave appeared in the Journal of General Physiology 1: 39, 237, 363,483. 559, 1918-1919; 2: 87, 1919-1920; 3: 85, 1920-1921.

feller Institute for Medical Research has pointed out
that in harmony with recent concepts of colloid chem-
istry there has been a widespread adoption of the idea
that the reactions between colloids and other bodies
are not determined by the purely chemical forces of
primary or secondary valence, but follow the rules of
"adsorption." The latter word has become an expres¬
sion sufficiently indefinite and all embracing to conjure
with. There has been considerable apparent justifica¬
tion, it must be admitted, for referring the behavior
of substances in suspension to surface forces at the
boundary of the liquid and the solid. Such reactions
may differ from the ordinary chemical unions such as

'

occur in true solutions, in that the two combining
substances do not unite in definite proportions, the
amount of substance adsorbed being more or less pro¬
portional to the amount of surface involved. Compara¬
ble phenomena have been ascribed to so-called colloidal
solutions of proteins and protein gels.

What are the distinctive properties of the colloids,
those nondiffusible substances which function as "true
organizers of the cell's activities" ? Mathews 2 has'
recently ascribed them to the large size of the particles
which are dispersed. Owing to this, he asserts, surface
tension phenomena between solute and solvent come

into play at the boundaries of the particles, and these
phenomena, which are lacking in ordinary solutions,
give to colloid solutions properties which ordinary
solutions lack. The interplay of toxins and antitoxins,
as well as other immunologie reactions, are among
those which have been explained by the hypothesis of
adsorption relations between the reacting substances.
By some investigators the combinations observed in
serologie "neutralization" of toxin with antitoxin have
been compared to the chemical reaction between strong
acids and bases ; others have failed to find the expected
definite proportionalities in such phenomena and have
consequently assumed that they depend on colloidal
reactions of the adsorption type. The studies of Bor¬
det, for example, have been concerned with the latter.

Although many writers have admitted that probably
the majority of adsorption compounds are in reality  

chemical unions, the behavior of proteins in the pres¬
ence of various ions has continued to be interpreted in
terms of adsorption. Loeb's latest studies make evi¬
dent, however, that the confusion heretofore existing
on this subject is largely dispelled when comparisons
are made under definite conditions of hydrogen-ion
concentration.· Acids, alkalis and neutral salts combine
with proteins by the same chemical forces of primaryvalence by which they combine with crystalloids, and,
moreover, the influence of the different ions on the
physical properties of proteins can be predicted from
the general combining ratios of these ions. Expressed
somewhat more familiarly, the forces by which gelatin
and egg albumin (and probably proteins in general)

2. Mathews, A. P.: Physiological Chemistry, New York, WilliamWood & Co., 1920, p. 215.
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